Ocular fishhook injury · Sport-related eye injury · Fishhook eye trauma Abstract Purpose: To report removal techniques and outcomes for a patient with penetrating eyelid and cornea complicating localized retinal detachment from a fishhook. Methods: This is a case report of a 35-year-old man who presented with a fishhook embedded in his right upper eyelid and globe while participating in a fishing competition. On initial examination, his right eyelid was opened with difficulty and limited evaluation could be performed. Results: In an operating room, a shank was transected and removed from a lacerated eyelid by a back-out technique. Then, a barbed hook was noticed to penetrate through temporal peripheral cornea, iris, and entrapped within ciliary body behind the lens. A successful surgical removal of a fishhook was performed within a primary operation. After that, additional operations to repair injured ocular tissues including a localized retinal detachment were performed. The patient achieved a bestcorrected visual acuity of 20/20 at 10-month follow-up. Conclusions: The visual prognosis for a fishhook-related ocular injury is associated with various variables including size and location of lacerated wound and technique to remove a fishhook. In this case, a patient could achieve a favorable final visual and anatomical outcome. This removal technique could be taken into consideration when encountering a fishhook-related eye injury patient.
Introduction
Ocular trauma is the leading global cause of blindness and visual morbidity in the working-age population [1] . Several causes of ocular trauma have been reported, in which sportrelated injury was one. In 2005, the two most commonly reported sporting-related eye injuries on the United States Eye Injury Register (USEIR) were those related to baseball (22%) followed by fishing (20%) [2] . Despite the prevalence of eye trauma related to a fishhook etiology, there is limited published information regarding the penetrating fishhook eyelid and globe injuries. Visual morbidity following a fishhook eye trauma has been reported as a result of corneal scarring, retinal detachment, and endophthalmitis; however, the prompt and appropriate surgical managements could prevent these devastating consequences [2, 3] . This study reports on one interesting case of simultaneous eyelid and ocular injuries caused by a double prong fishing hook in a bystander demonstrating clinical presentations, surgical removal techniques, and subsequent outcomes.
Case Report
A 35-year-old man was referred to the hospital with an eye injury in which one prong of a double prong fishhook had stabbed through the upper eyelid and cornea and was embedded in the temporal area of the right eyeball (Fig. 1a) . The accident occurred while he was a bystander observing a fishing competition. No attempt was made to remove it. On initial presentation, the patient reported visual acuity of hand movement in the injured eye. Detail evaluation of anterior and posterior segments could not be properly performed as the upper eyelid was stuck with the fishhook. Intravenous ceftazidime dosing 1 g every 8 h and vancomycin dosing 1 g every 12 h were given to the patient.
Under general anesthesia, the hook shank was firmly grasped and a wire cutter was inserted beneath the upper lid, above the cornea, to cut the bend of the fishhook (Fig. 1b) . The proximal part of the fishhook was removed backward through the entry wound of the upper eyelid and it was, then, possible to open the eyelid fully (Fig. 1c) . On examination, the hook was seen to have perforated the temporal peripheral cornea and traversed through the iris and lens zonule and was tightly entrapped within the ciliary body inside the eyeball. No exit wound was observed. The point of the hook had adhered approximately 3 mm posterior to the limbus. Traumatic cataract and hyphema were noted. Conjunctival peritomy was performed at the temporal limbal site, from 7 to 11 o'clock, corresponding to the traumatic conjunctiva. The remaining end of the bent hook was gently pressed outward against the sclera to locate the embedded hook. Incision was made through the tented sclera starting from the point of the fishhook to a limbus using a straight surgical blade No. 15. The entire barbed hook was, then, advanced forward and rotated out through the scleral wound. The iris and vitreous were noticed at the surgical site. The corneal wound was repaired with 10.0 nylon, while the limbal and scleral wounds were sutured with 8.0 nylon. The iris was repositioned and the anterior chamber was reformed using balanced salt solution. The vitreous was managed. The lacerated eyelid was approximately repaired. During the final step, intravitreal injections of vancomycin (1 mg/0.1 mL) and ceftazidime (2.25 mg/0.1 mL) were given. The appearance of the fishhook is shown in Figure 1d . After the operation, 1% of prednisolone acetate and 0.5% of levofloxacin eye drops were given topically four times a day and tapered over a period of 4 weeks. In addition, intravenous ceftazidime (1 g every 8 h) and vancomycin (1 g every 12 h) were administered continuously for 5 days. Due to high prevalence of post-traumatic infection in this region, systemic steroid was not prescribed.
On day 1 postoperatively, anterior segment examination revealed secured corneal and scleral wounds, a peak pupillary margin, hyphema, and a traumatic cataract (Fig. 2) . The Bscan showed signs of localized retinal detachment without choroidal injury. Then, oral steroid was not prescribed. A week after the primary operation, a combined lensectomy and pars plana vitrectomy were done. A mid-peripheral retinal tear, from a point of the fishhook, and a surrounded localized inferotemporal retinal detachment were repaired. A 5,700-centistoke silicone oil was used as a tamponade at the end of surgery. The removal of the silicone oil with secondary intraocular lens implantation were carried out 6 months after injury. At month 10, the best corrected visual acuity was 20/20. Temporal peripheral corneal scar was seen. The retina appeared completely attached with inferotemporal retinal scar (Fig. 3) . No other significant complication was noted.
Discussion and Conclusions
Previous literature has reported the cases of fishing-related eye injuries. These reports are, of necessity, variable in terms of surgical procedures depending on type, location, and severity of ocular structure involvements [4] [5] [6] [7] [8] [9] [10] . Information regarding the appearances of the fishhook, including barb and shank type, is also vital to inform the surgical plan. Alfaro et al. [2] reported that 44% of fishhook injury cases were of open globe injury type with the most common presentation being corneal laceration. Aiello et al. [3] found that anterior segment damage was most common in penetrating fishhook injuries with eyelid involvement by separated hook noted in 1 of 5 cases.
Techniques for removal of an embedded fishhook from ocular tissue have been published. For a penetrating cornea with no posterior segment injury, surgical removal methods including advance, advance-and-cut, and back-out techniques have been proposed [8] [9] [10] . Furthermore, a modified back-out technique, in which a primary scleral wound was enlarged and a hook was removed backwards through the entry wound, was shown in medical reports [11] [12] [13] . Recently, Chao et al. [14] demonstrated a cut-and-push-through technique for management of penetrating corneal fishhook injury. In this case, the fishhook perforated through the peripheral cornea and was lodged in the ciliary body. Performing a controlled surgical exit wound was used to minimize additional trauma of engaged ocular tissues during removal procedures. Favorable results were achieved at a final visit. In conclusion, the prognosis of fishhook-related ocular injury varies in size, location, and method of removal of the foreign body. We report a removal technique which enabled the successful visual and anatomical outcomes. This technique may be taken into consideration when encountering a fishhook-related ocular injury patient. However, to minimize the occurrence of fishhook-related eye trauma, a careful eye protection for fishing participants and bystanders should be advised. 
